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TIX: 

Manufacturing method of semiconductor device - involving 
formation of SOG film 

which has phosphorous and boron in its lower layer above 

semiconductor 

substrate 

ABTX: 

The manufacturing method forms a semiconductor substrate (11) on 
which an 

aluminium wiring layer (13) is formed. Above the substrate and 
wiring layer, a 

SOG film (15) having phosphorous and boron in its lower layer is 
formed. 

Another SOG film (16) which does not contain phosphorous or boron 
is prepared 

above the first SOG film. For this reason, the semiconductor 
substrate does 

not react with moisture in atmosphere which does not generate 
swelling effect 

in the SOG films before forming a layer to layer insulation film. 
TTX: 

MANUFACTURE METHOD SEMICONDUCTOR DEVICE FORMATION SOG FILM 
PHOSPHOROUS BORON 

LOWER LAYER ABOVE SEMICONDUCTOR SUBSTRATE 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of the semiconductor device which forms a flat inorganic 

insulator layer by an application and baking of a solution. 

[0002] 

[Description of the Prior Art] In semiconductor devices, such as LSI equipped with the memory, increase of the storage capacity 
of memory and improvement in the speed of processing speed are demanded. Therefore, it is integrated highly every year and a 
semiconductor device came to take multilayer-interconnection structure. The technology which this multilayer-interconnection 
structure needs to raise the level difference covering nature in the level difference section of a circuit pattern, and it is necessary to 
make reduce an open circuit of wiring, therefore carries out flattening of the front face of a semiconductor device is used. The 
chief aim of this flattening technology is set on the layer insulation film, and there is flattening by the SOG film as the one 
technique. 

[0003] Drawing 2 shows the conventional example of the manufacture method of a semiconductor device of performing flattening 
by such SOG film. In this conventional example, after forming a semiconductor device (not shown) in the semiconductor 
substrate 1 1 , this semiconductor device etc. is covered by the insulator layer 1 2. And it is a wrap about the aluminum wiring 1 3 
with the layer insulation film 14 whose thickness which carried out patterning of the aluminum wiring 13 on the insulator layer 
1 2, and was formed by the plasma C VD method is about 500nm. 

[0004] Then, the rotation application of the SOG solution containing Lynn and boron is carried out on the layer insulation film 14 
at the thickness of lOOnm. Consequently, an SOG solution is thickly applied to the level difference section by the aluminum 
wiring 13. And N2 By performing 400 degrees C and heat treatment for 30 minutes in atmosphere, evaporation of the organic 
solvent in an SOG solution, and dehydration and polymerization reaction are advanced, and it is Si02 of minerals. The SOG film 
15 which is a film is formed. 

[0005] Then, Si02 whose thickness is about 500nm Layer insulation films (not shown), such as a film, are formed on the SOG 
film 15. Since the SOG film 1 5 is thickly formed in the level difference section by the aluminum wiring 1 3, the layer insulation 
film on this SOG film 15 is flatter than the layer insulation film 14 directly covered with the aluminum wiring 13. Therefore, even 
if it forms still more nearly another aluminum wiring on the layer insulation film on the SOG film 15, the level difference covering 
nature of this aluminum wiring is high. 
[0006] 

[Problem(s) to be Solved by the Invention] However, where the SOG film 1 5 is formed, if the semiconductor substrate 1 1 is left 
in the atmosphere, Lynn in the SOG film 1 5 and the moisture in the atmosphere will react, and the SOG film 1 5 will blister. 
Consequently, since the flat nature of the SOG film 1 5 fell, there was a problem that the level difference covering nature of a 
multilayer interconnection could not manufacture a high and reliable semiconductor device. 

[0007] Then, since Lynn in an inorganic insulator layer and the moisture in the atmosphere do not react even if it leaves a 
semiconductor substrate in the atmosphere, where an inorganic insulator layer is formed, the purpose of this invention is offering 
how bulging's cannot occur in an inorganic insulator layer, and the flat nature of an inorganic insulator layer cannot fall for this 
reason, but the level difference covering nature of a multilayer interconnection can manufacture a high and reliable semiconductor 
device. 
[0008] 

[Means for Solving the Problem] In order to solve the technical problem mentioned above, the manufacture method of the 
semiconductor device of this invention The process which applies the 1st solution for the 1st inorganic insulator layer formation 
which contains Lynn and boron in the upper layer of wiring on a semiconductor substrate, The 1st solution of the above is 
calcinated and it has the process which forms the inorganic insulator layer of the above 1 st, and the process which applies the 2nd 
solution for the 2nd inorganic insulator layer formation which does not contain an impurity continuously on the inorganic insulator 
layer of the above 1 st following the aforementioned formation. 
[0009] 

[Function] By the manufacture method of the semiconductor device by this invention, the 2nd solution for the 2nd inorganic 
insulator layer formation is continuously applied following formation of the 1st inorganic insulator layer containing Lynn and 
boron, and moreover, since the 2nd solution does not contain the impurity, Lynn does not exist in the front face as the 1 st and 2nd 
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inorganic whole insulator layers. For this reason, where it calcinated the 2nd applied solution and the 2nd inorganic insulator layer 
is formed, even if it leaves a semiconductor substrate in the atmosphere, Lynn in an inorganic insulator layer and the moisture in 
the atmosphere do not react. 
[0010] 

[Example] Hereafter, one example of this invention is explained, referring to drawing 1 . In addition, in the example of drawing 1 
, the same sign is given to the conventional example of drawing 2 , and the corresponding component. 
[00 1 1 ] At this example, as shown in drawing 1 (a), after forming a semiconductor device (not shown) in the semiconductor 
substrate 11, this semiconductor device etc. is covered by the insulator layer 12. And Si02 whose thickness patterning of the 
aluminum wiring 13 is carried out on an insulator layer 12, and is about 500nm The layer insulation films 14, such as a film, are 
formed by the plasma CVD method, and it is a wrap about the aluminum wiring 13. 

[0012] Next, the rotation application of the SOG solution containing Lynn and boron is carried out on the layer insulation film 14 
at the thickness of lOOnm. Consequently, an SOG solution is thickly applied to the level difference section by the aluminum 
wiring 13. And as evaporation of the organic solvent in an SOG solution, and dehydration and polymerization reaction are 
advanced and by performing 300-degree C heat treatment with a heat treating furnace shows to drawing 1 (b) continuously, 
without taking out the semiconductor substrate 1 1 from the semiconductor fabrication machines and equipment which are not 
illustrated, it is Si02 of minerals. The SOG film 15 which is a film is formed. 

[0013] And the rotation application of the SOG solution which does not contain an impurity is continuously carried out on the 
SOG film 15 shortly at the thickness of lOOnm, without taking out the semiconductor substrate 1 1 from the semiconductor 
fabrication machines and equipment which are not illustrated too. Furthermore, the SOG film 16 is formed on the SOG film 15 by 
performing 300-degree C heat treatment with a heat treating furnace again, without taking out the semiconductor substrate 1 1 
from the semiconductor fabrication machines and equipment which are not illustrated continuously. 

[0014] Then, Si02 formed by the plasma CVD method The layer insulation film (not shown) which is a film etc. is formed on the 
SOG film 16. Since the SOG films 1 5 and 16 are thickly formed in the level difference section by the aluminum wiring 13, these 
SOG films 15 and the layer insulation film on 16 are flatter than the layer insulation film 14 directly covered with the aluminum 
wiring 13. Therefore, e ven if it for ms still more nearly another aluminum wiring on the SOG film 15 and the layer insulation film 
on 16, the level difference covering nature of this aluminum wiring is high. 

[001 5] Although the SOG film 16 is continuously formed following formation of the SOG film 1 5 and the SOG film 1 5 by the 
side of a lower layer moreover contains Lynn and boron in the above examples, since the SOG film 16 by the side of the upper 
layer does not contain Lynn and boron, Lynn does not exist in the front face as the SOG film 1 5 and the 16 whole. For this reason, 
after forming the SOG film 16, before forming a layer insulation film on this SOG film 16, even if it leaves the Si substrate 1 1 in 
the atmosphere, Lynn in the SOG film 1 5 and the moisture in the atmosphere do not react. 
[0016] 

[Effect of the Invention] Since according to the manufacture method of the semiconductor device of this invention Lynn in an 
inorganic insulator layer and the moisture in the atmosphere do not react even if it leaves a semiconductor substrate in the 
atmosphere where it calcinated the 2nd applied solution and the 2nd inorganic insulator layer is formed, bulging does not occur in 
an inorganic insulator layer. For this reason, the flat nature of an inorganic insulator layer cannot fall, but the level difference 
covering nature of a multilayer interconnection can manufacture a high and reliable semiconductor device. 



[Translation done.] 



